SEP topographies elicited by innocuous and noxious sural nerve stimulation. III. Dipole source localization analysis.
The dipole source localization method was used to determine which of the brain areas known to be involved in somatosensation are the best candidate generators of the somatosensory evoked potential evoked by sural nerve stimulation. The ipsilateral central negativity and contralateral frontal positivity which occurred between 58 and 90 msec post stimulus (stable period 1) were best represented by a single source located in the primary somatosensory cortex (SI). The symmetrical central negativity and bilateral frontal positivity which occurred between 92 and 120 msec post stimulus (stable period 2) was best represented by 3 sources. One of these sources was located in SI and the other 2 were located bilaterally in either the frontal operculum or near the second somatosensory cortex (SII). The widespread negativity whose minimum was located in the contralateral fronto-temporal region and which occurred between 135 and 157 msec post stimulus (stable period 3) was also best represented by 3 sources. Two of these sources may be located bilaterally in the hippocampus. We cannot, however, eliminate the possibility that multiple sources in the cortex overlying the hippocampus (e.g., SII and frontal cortex) are responsible for these potentials. At innocuous stimulus levels the third source for stable period 3 was located near the vertex, possibly involving the supplementary motor cortex, whereas at noxious levels this source appears to be located in the cingulate cortex. We were unable to achieve any convincing source localization for the widespread positivity which occurred between 178 and 339 msec post stimulus (stable periods 4-6). Available evidence suggests that more sources were active during this interval than the three we could reliably test under these conditions.